ABYSS Mission Archive Document

This document archives content about the proposed ABYSS mission for ocean floor mapping.

The ABYSS (Altimetric BathymetrY from Surface Slopes) mission will map the ocean floor 100 times faster
and cheaper than ships can, by using a state-of-the-art radar altimeter on board the International Space Station.

NOAA, in partnership with the Johns Hopkins University Applied Physics Laboratory (JHU/APL), has
submitted this proposal to NASA's ESSP (Earth System Science Pathfinder) program. A decision is expected in
summer 2002.



AB @A Altimetric Bathymetry from Surface Slones

Mission Statement
To map the small-scale bathymetry needed for NASA’s Earth Science Enterprise research sirategy.

Bathymetry is Reguired

The global climate is directly affected by ocean
circulation and mixing, Ocean currents are steered
by bathymeiry at spatial scales shorter than 20 km
(. Mixing, diffusion, and energy dissipation in
the ocean are controlled by bottom roughness on
scales shorter than 100 km (). Bathymetry and
roughness on these scales change from place o
place due to variability in tectonic processes.
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Correct current flow prediction reguires inclusion
of small bathymetric features (left).

Measured varical diffusivity (10-*m?s~1)

e ocomm SCIENCE Objectives -

o0 01 G2 0304 05 0 0T 0509 20 80 0020 o pacalve bathymetry to 6 km to model ocean’s role in climate.
= Characterize variability in seafloor roughness and ocean mixing.
= Map variations in seafloor spreading and micro-plate tectonics.

ANew Space Mission IS Required
Existing satellite altimeter data have proved the technigue and al-
gorithms for measuring bathymetry from space, and resolved some
larger-scale roughness changes (£3), .w‘mgtq ff#,w 5

_ _ _ but have not captured the required i BTN G

ﬁ?&%‘;ﬁi}ﬂﬁf‘;’nﬂ,‘?gﬁfﬁ roughness scales. Conventional ship surveys D1 oS
o_‘ : can provide detailed bathymetry,
" but only over very small argas, and
s0 have not resolved the global
variations in roughness (). Less
than 15 of the deep ocean floor has
been mapped sufficiently, ABYSS
will provide the required resolution
e | A0 coverage.
Bty

Measurement Reguirement
A one-time mission with one instrument, a precision space-based
radar altimeter in a moderate inclination orbit o measure sea sur-
face slopes () as
small as 1 prad
over the baseline
B-year mission.
(Minimum mis-
sion 15 3 vears.)
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ABYSS Is Low Risk Because

* The measurement concept and fundamental algo-
rithms are proven.

* Theinstrument is flight-tested (NASA Instrument In-
cubator Program).

ABYSS Implementation

ABYSS is proposed as an instrument on NASA’s EX-
PRESS Pallet, transported to the International Space
Station by the Space Shuttle. The IS5 orbit geomeny is
ideal for ABYSS. The Johns Hopkins University Applied
Physics Laboratory (JTHU/APL) has developed a flight-
proven delay-Doppler altimeter that can provide suffi-
cient precision and gimbal control to deliver the reguired
science data from the IS8, autonomously, in spite of ISS
motions. ABYSS will be built at JHU/APL for the 155,
or for a spacecraft of opportunity.

| International Space Station

ABYSS Complements Related Missions

= ABYSS provides required bathymetry that cannot be
obtained with a conventional oceunographic altim-
eter, like that of JTason-1. becaose those altmeters
have unacceptable orbits and precision.

» It adds knowledge of marine gravity anomalies with
length scales of 6 to 200 km, an order of magnitude
shonter than expected from GRACE or GOCE.

ABYSS Emphasizes Science
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